Little is known about factors increasing likelihood of not working among breast cancer survivors compared with women in the general population.
INTRODUCTION
Return to work after cancer is important, not only from a societal viewpoint, but also for the rehabilitation of the cancer survivor. 1, 2 At least 80% of cancer survivors 3 and more specifically, breast cancer survivors, [4] [5] [6] [7] return to work. However, compared with women of a similar age who have never confronted cancer, a slightly higher proportion of survivors reduce work effort. 4, 8, 9 Assessment of factors influencing work cessation could help us better understand this important outcome.
We undertook a population-based, comparative, retrospective study with the overall aim of describing work experience, over the 3-year period after diagnosis compared with that of women of a similar age who had never had cancer. We have reported previously from this study that slightly more survivors were not working 3 years after diagnosis compared with the women never diagnosed with cancer (21% and 15%, respectively). 4 In this article, we identified and compared characteristics that increased the likelihood of not working among survivors and comparison women 3 years after the survivors' diagnosis. We defined not working to include women who were no longer in the labor force (that is, retired) or those not currently working, whether or not they were looking for work. Women who were on sick leave or temporarily absent from work to which they could return were not considered as not working.
PATIENTS AND METHODS
Study participants and procedures have been described fully elsewhere. 4 Briefly, follow-up began in the month and year of diagnosis for breast cancer survivors and at a similar calendar period for comparison women, and ended at interview, 3 years after the survivors' diagnosis. We used the Quebec Tumor Registry to identify 1,504 consecutive women aged younger than 60 when first treated for breast cancer in Quebec, Canada, between November 1996 and August 1997. The Registry has been shown to include 98.8% of new cases of invasive breast cancer. 10 Apart from age younger than 60 years, the other eligibility requirements for breast cancer survivors included being employed in the month of diagnosis and being able to respond to a telephone interview in either English or French.
To assemble a population-based comparison group, a random sample of women aged 18 to 59 years and living in the province of Quebec at the same period as the survivors' diagnoses was selected from the Régie de l'assurance-maladie du Québec (RAMQ) which oversees Quebec's universal health insurance plan and is the most complete and up-to-date file of Quebec residents. Women previously diagnosed with cancer, identified through record linkage with the Quebec Tumor Registry, were excluded. In addition, women who were diagnosed with cancer during study follow-up were identified during telephone interview, and excluded from the comparison group. Other eligibility criteria for women in the comparison group included being employed during the period of survivors' diagnosis (same month as the diagnosis Ϯ 1 month), and being able to respond to a telephone interview in either English or French. Neither the RAMQ nor the Quebec Tumor Registry contains information on individuals' employment status.
Women in the comparison group were frequency matched to survivors on age and sampling time. We sought to recruit equal numbers of survivors and comparison women aged 40 to 59 years, and twice the number of comparison women compared with survivors for those younger than 40 years of age. Potentially eligible survivors and comparison women were contacted by letter and asked to return a reply form indicating whether they agreed or refused to be contacted about the study. After a potential participant agreed to be contacted about the study, the interviewer first verified by telephone whether the women had paid employment when diagnosed, or during a similar 3-month period for women in the comparison group. Once employment status was determined, the interviewer then described the study, answered any questions, solicited verbal consent; when consent was obtained, the telephone interview was scheduled. All study procedures were approved by the Commission d'Accès à l'information du Québec 11 and the Ethics Committee of the Hôpital du Saint-Sacrement Quebec City, Quebec, Canada.
During the interview, women were questioned about work history during the 3-year period, 12 working conditions for the job held at the start and end of follow-up, and sociodemographic and personal characteristics. Because both anecdotal reports and research findings indicated that cancer diagnosis can result in a reordering of life priorities, 13, 14 we sought to capture one aspect of this phenomenon by assessing whether participants judged the importance of work to have changed over the 3-year period. Thus, the following question was used as a simple indicator of this change: "Since (month and year of the start of follow-up), has the value you attach to work: (1) increased a lot, (2) increased a bit, (3) stayed the same, (4) decreased a bit, (5) decreased a lot?" For survivors, disease and treatment characteristics and timing of any recurrence during follow-up were assessed at the end of the interview. We have shown previously that survivors' recall of these key features of their disease and treatment was almost perfect. 15, 16 Because employment status was not available from either the Quebec Tumor Registry or the RAMQ, we had to estimate what participation would have been had we been able to send letters to employment-eligible women only. Otherwise, we would have underestimated participation because some nonrespondents to our letter would not have been working and were thus ineligible. To estimate numbers of eligible women more accurately, we used information from the 1996 Canadian population census on the proportions of women employed in the age groups (in 5-year strata) we studied. The census was appropriate for this because it was taken at about the same time as the year of diagnosis of our survivor population. By multiplying the number of letters sent times the census proportions of working women for each of the 5-year age strata, we adjusted survivor and comparison denominators (letters sent to both employed and unemployed women) to what they would have been if we had been able to contact only employed women. We then calculated study participation among eligible survivors and eligible women in the comparison group using these adjusted denominators.
Characteristics examined as potential predictors were chosen a priori based on previous publications, clinical experience, and anecdotal reports of cancer survivors. With one exception, the possible change of value attached to working, all of the characteristics were ones relating to the period just before diagnosis, or a similar calendar period for women in the comparison group. For the multivariate models, we examined whether there was colinearity between potential predictors using condition indices, proportions of variance of the estimate accounted for by each principal component, and variance inflation factors. 17 On the basis of these factors, we concluded that colinearity was not an issue for this set of potential predictors.
Binomial regression was used to quantify the extent to which characteristics increased the risk of not working 3 years later. Specifically, we used a generalized linear regression with a log link and binomial distribution for the error. 18 This analysis is similar to logistic regression but provides a true relative risk (RR) rather than an odds ratio. All participants were included in the same model. The interaction term between the group (survivors or comparison women) and each potential predictor made it possible to determine whether a potential predictor showed the same association with not working among survivors and women in the comparison group, and to calculate RRs for survivors and women in the comparison group separately. A significant interaction term meant that the association between a given predictor and the likelihood of not working at interview was different for survivors and the comparison group. Given that medical characteristics are not relevant for comparison women, indicator variables for medical characteristics were all set to zero for these women. Although the estimates for medical variables among comparison women were uninterpretable, this procedure made it possible to keep all participants in the multivariate model and to avoid the exclusion of comparison women from the model because of missing data for medical variables.
We used two analytic strategies to identify the predictors. In the first, a backward procedure, all variables that were statistically significant in univariate analyses were entered simultaneously into a single model and removed one by one, starting with the one with the highest P value, until only statistically significant ones remained (P Ͻ .05). In the second strategy, we used a forward procedure to validate the first model. Characteristics were entered into the model one by one and the significance level of all characteristics was assessed after the addition of each characteristic, until the inclusion of an additional characteristic was not statistically significant. These two strategies resulted in the same final multivariate model. Conceptually, the strategy used to identify predictors was an exploratory one that gave equal chances for all types of characteristics, whether they were sociodemographic, disease or treatment, or psychosocial (as with value given to work), to emerge as predictors. 19 Furthermore, when looking at predictors of not working among survivors only, with 646 breast cancer survivors and an event rate of 21%, we had sufficient power (Ն 80%) to detect RR Ն 1.75 and moderate power (Ն 60%) to detect RR Ն 1.50. Because some interaction terms were significant (meaning that a given factor influenced the likelihood of not working differently for the two groups of women), data are presented separately for survivors and comparison women.
RESULTS
We initially sent letters about the study to 1,504 age-eligible breast cancer survivors and 2,921 age-eligible women in the comparison group. Using the 1996 Canadian census information, we calculated that 885 of these survivors and 1,745 of the women in the comparison group would have been working at the time of the survivors' diagnoses. Thus, overall participation among eligible women calculated using these latter denominators was estimated as 73% (646 of 885) among survivors and 51% (890 of 1,745) among women in the comparison group.
Among the 646 breast cancer survivors, 79 women had a new breast cancer event during follow-up. Mean age at start of follow-up was 47 Ϯ 7 years for disease-free survivors, 46 Ϯ 7 years for survivors who had new breast cancer event, and 45 Ϯ 8 years at the beginning of follow-up for women in the comparison group (Table 1) . Working conditions at the start of follow-up were similar for the three groups of women. However, by the end of follow-up, survivors were more likely than comparison women to report that they now valued work less than they did 3 years earlier (42% of survivors and 26% of comparison women; P ϭ .001).
Age and union membership increased the likelihood of not working 3 years after the start of follow-up similarly for survivors and comparison women (interaction term P ϭ .73 and P ϭ .51, respectively). Specifically, RRs comparing women aged 50 to 60 years with those younger than 40 years were RR ϭ 4.62 (P Ͻ .0001) and RR ϭ 4.98 (P Ͻ .0001) among survivors and comparison women, respectively; when comparing union members with those who were not, RR ϭ 1.88 (P ϭ .0003) among survivors and RR ϭ 1.40 (P ϭ .06) among comparison women (Table 2) .
Income level influenced the likelihood of not working only among survivors (interaction term P ϭ 0.02), with survivors earning less than $20,000 less likely to work compared with those earning Ն $50,000 (RR ϭ 3.18; P ϭ .0008). Although the interaction term P value was not significant (P ϭ .11), survivors who attached less value to work at interview than 3 years earlier were nonetheless significantly more likely to have stopped working at interview compared with those who reported increased value (RR ϭ 1.83; P ϭ .02). None of adjuvant radiotherapy, adjuvant chemotherapy, or invaded axillary nodes significantly increased likelihood of not working 3 years after the diagnosis, but confronting any new cancer event during the 3-year period did (RR ϭ 2.14; P Ͻ .0001) increase likelihood of not working 3 years after the diagnosis.
DISCUSSION
This study advances our understanding of the previous observation that a slightly higher proportion of women reduce work effort after having confronted breast cancer, compared with women of similar age. 4, 8 First, by examining predictors of not working at the end of the 3-year follow-up among women who had never confronted cancer and women who had, we were able to determine whether the characteristics that play a role in the process of reducing work effort generally in the absence of breast cancer also applied to breast cancer survivors. Although older age and union membership were characteristics that identified women more likely to not work in both groups, additional characteristics also appear to play a role in breast cancer survivors' not working. These characteristics were having a low income and being faced with any new cancer event during follow-up. Although we cannot rule out the possibility that attaching less value to work influenced survivors and comparison women similarly, we nonetheless observed that the decrease in value attached to work was associated with not working among survivors. Second, compared with previous studies reporting only percentages of women who returned to work at a specific moment or focusing only on a few possible predictors, we considered a wide range of predictors including sociodemographic characteristics and characteristics of the women's work situation in the period just before the survivors' diagnosis, as well as the survivors' initial treatments and prognosis. As highlighted in a recent -35  169  49  34  Unknown  --2  10  1  1  Radiotherapy  --82  467  72  57  Chemotherapy  --56  320  59  47  Hormone therapy  --50  281  37  29 (continued on following page)
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literature review of factors influencing return to work, 7 to date no previous study has assessed the effects of specific treatments on breast cancer survivors' return to work. Third, because this study is population based rather than based on small or selected sample or survivors, we contribute information on the process of reduction of work effort among survivors from all socioeconomic strata; from urban, suburban, and rural areas; and from a large variety of working situations.
The characteristics that increased the likelihood of not working among these survivors were not surprising. That older age was the strongest predictor among survivors and comparison women suggests that life stage may be at least as important as cancer in the decision to reduce work effort. Illness, such as cancer, often comes at a time in life when the individual has already started thinking about retirement or working less. 20 With respect to the absence of long-term effects of adjuvant treatments, our results are reassuring and confirm previous observations 7 that surgical or adjuvant treatments generally are not driving cancer survivors' not working 3 years after diagnosis. This was the case when we considered each adjuvant treatment individually and when we used the total number of types of adjuvant treatments undergone as an indicator of the overall burden of these treatments. Thus, these results provide some additional evidence that breast cancer treatments do not seem to affect permanently women's chances of being in the workforce. In fact, having some kind of new cancer event during follow-up was the only cancer-related factor that predicted not working. This further supports our previously published interpretation that women confronted with new health problems and a possibly reduced life span might decide to reduce work effort. 4 Our observations that more survivors than women without cancer attached less value to work and that, if survivors did attach less value to work, they were also less likely to work, may be evidence of a phenomenon discussed in a growing body of literature concerning changes in values and conceptualization of quality of life as part of the cancer experience. 13, 14 In fact, based on previous phenomenologic and qualitative studies, "confronting a cancer might prompt survivors to revise their priorities" and "life-long goals may take precedence over career advancement."
14
This type of repriorization is probably reflected in some cancer survivors' reports that "life is too short" to work as much after cancer.
7,21
In our study, we must be cautious in interpreting the meaning of the change in value accorded to work because it was assessed at the end of follow-up, once the women had already stopped working. Nonetheless, several other observations from our study are consistent with the idea that changed priorities led to not working, rather than the reverse. Women more likely to stop working were those with lower income, for whom not working might not affect family income as much. In a complementary analysis, we found that 82% of those survivors earning less than $20,000 a year at diagnosis and not working 3 years later said that not working was their own decision, not the employer's. Women who were union members (although this group probably is better protected against involuntary job loss) were also more likely to stop working. We speculate that these women may have decided to stop working because of more satisfactory retirement provisions or conditions for leaving the workforce as part of their collective agreement. Taken together, these findings may be consistent with the emerging belief that some survivors find benefit as a result of confronting cancer. Specifically, for some survivors who can afford it, reducing work effort might even be seen as a positive effect of the experience of breast cancer.
14 Our study potentially could be subject to selection bias, given the multiple steps involved in the recruitment of participants for this population-based study. However, to the extent that we can verify, there seem to be no systematic differences between participants and those we intended to recruit. We have demonstrated previously that the distributions of survivors and comparison women from different regions across the province of Quebec closely resembled those of the general female population of Quebec. 4 Although participation among comparison women was modest, at 51%, we have shown that key working conditions of these women were similar to those of working women in the province of Quebec (Statistics Canada data). 4 The fact that treatment and prognostic characteristics of the breast cancer survivors in this study were similar to those of other series of newly diagnosed women in Quebec suggests that this was not an unusual group of survivors. 22 In addition, a fairly high proportion (73%) of eligible survivors consented to participate. We also took several steps to limit the potential for information bias. Assessment of women's work experience was based on a method validated among Quebec women.
12 Questions were ordered so that women could establish a chronology of events, a technique known to aid recall. 23, 24 Finally, interviews were worded identically for both survivors and comparison women, and no mention of cancer was made until the final interview section, applicable only to survivors.
On the basis of all of these considerations, we believe that these results are likely to be representative of those among an unselected series of women with newly diagnosed breast cancer who are working when diagnosed, who receive current multimodal treatment, who obtain health care and insurance independently of employment status, and among whom a small proportion would experience new events related to breast cancer in the first 3 years after diagnosis. These results are likely to be applicable to countries with health and social systems like those in Canada. In other countries, however, the constraint to keep a job to maintain health insurance coverage is obviously an additional potential predictor that must be considered in addition to the factors highlighted in this study. It is conceivable that in such contexts, this characteristic may trump the predictors we identified here.
In summary, despite having had breast cancer, survivors were similar in several regard to women who had not had cancer with respect to predictors of work cessation. Although it is reassuring that adjuvant treatments did not appear to play a role in cancer survivors' not working, other aspects of the cancer experience might nonetheless have influenced the decision to reduce work effort. Breast cancer survivors likely to stop working within 3 years are women who may believe that the advantages of working no longer outweigh the disadvantages. Most often, women stopping work are older women living in social and economic conditions that may facilitate leaving the workforce or women who had had a new occurrence of cancer. Although survivors' reducing work effort may be a negative outcome from a societal viewpoint, it may be less so for survivors if congruent with their values and the possible reordering of their priorities.
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